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Table 27  Sulfur and nitrogen removal from shale and coal liquids and

three petroleum distillates, by hydroprocessing, in percent by
weight

Sulfur

Nitrogen

In      In    Percent    In      In    Percent
original product removed  original product removed

Shale oila        0.6     0.0025    99.6

Solvent-Refined

Coal IIb        0.29    0.001     99.6

H-Coal<-                           0.32    0.001     99.6

Three petroleum

Sullivan et al. (1977).
bSullivan et al. (1980).

Lfsing Illinois No. 6 coal.
dThomas (1970).
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0.85
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0.07

0.05
0.014
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94
70

distillates
	0.8
	0.05
	94
	0.015
	0.007
	53


	1.19
	0.07
	94
	0.056
	0.041
	27


	1.58
	0.14
	91
	0.012
	0.007
	42

Any of these will catalyze all three reactions but with different
selectivities. The best hydrogenation catalyst is probably Ni-W/Al203
but hydrocracking may also be catalyzed by nonacidic catalysts with
an active hydrogenation-de hydrogenation component.  Such catalysts, using
a thermal cracking mechanism, are frequently preferred for very heavy
feedstocks that would severely coke a strongly acidic support.  For clean
feeds, hydrocracking catalysts made up of a zeolite base with palladium
or platinum are also employed (Ward, 1973).

Catalysts are generally extrudates.  The particle size (1.5-3mm)
is usually made as small as possible to minimize intraparticle mass
transfer limitations, particularly for heavy feedstocks. The lower
limit of particle size is set by the pressure drop allowable in the
catalyst bed. Liquid fluidized-bed reactors have the advantage of
allowing the use of very fine catalyst particles.